INTRODUCTION
Treatment of dental caries using the Er: YAG laser has recently become widespread1-5). This laser has been widely applied to endodontic and periodontic therapy, oral surgery and dental implant treatment, in addition to the treatment of dental caries6-12).
Furthermore, various studies to develop and improve apparatus, handpieces and contact probes have been conducted.
For ablation of tooth substances, two kinds of systems exist. One system does not use a contact probe, utilizing a red diode laser for guidance. The other system uses some kind of contact probe, with or without a He-Ne laser, diode laser, or flash lamp for guidance. More than twelve years has passed since Er: YAG laser was first applied to dentistry in 198813). The KaVo K.E.Y. Laser 1240 (KaVo, Biberach, Germany) appeared on the market in 1992, marking the beginning of commercial applications in dental practice. This model was upgraded to the KaVo K.E.Y. Laser 1242 in 1994, and the KEY Laser 3 in 2001. These models utilize a noncontact handpiece for ablation of tooth substances.
Competing with these noncontact systems, the ErWin (Morita Co. & HOYA, Tokyo, Japan) went on sale in Japan in 1996, with the Centauri (Premier Laser Systems, Inc., CA, USA), DElight (Contenium, CA, USA), Dentlite (HOYA Contenium, Tokyo, Japan), Opus 20 (Lumenis, Yokneam, Israel), Fidelis model 320 (Fotona, Ljubljana, Slovenia) and ELfine400 (Osada Electronic, Tokyo, Japan) following. These models provide irradiation using contact probes. Opinion regarding contact and noncontact systems has varied from the outset. We have used both systems in our department, and have come to the following conclusions regarding their respective advantages and disadvantages.
Noncontact systems do not require replacement of contact probes, as contact is not made with the target surface. However, some problems exist. The focus of the diode laser used for guidance becomes indistinct, in case of pits and fissures. Uncontrast, the contact system does not rely on guidance lights and can transmit the sense of touch of the ablated surface to the fingers, and it was considered that ablation efficiency of the contact probe gradually decreases with use. Although numerous studies have reported the effects of Er: YAG laser irradiation on tooth and surrounding tissues, little information is available regarding contact probes. The present study investigated the surface observation and mapping analysis of contact probes of Er: YAG laser before and after tooth ablation using an Electron Probe Micro Analyzer. of tooth substance. Maeda et al. measured the output energy changes with tooth ablation, the output energy showed the 80.2% of the initial energy after 5# minutes use with enamel ablation, and 49.4% after 100# minutes16). It was reported that ablation efficiency depends on the output energy, such that a higher energy irradiaton is able to produce a deeper crater13,17).
MATERIALS AND METHODS

For
We infer that the deterioration of contact probes varies, depending on conditions such as irradiated objects, irradiated energy, force of application to the tooth surface and the availability of spray atomization during irradiation. We intend to examine how to remove adhered substances, and to compare the output energy changes of quartz rods with that of sapphire rods in future studies. 
